EST AVAILABLE COPY 

PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-08001 5 

(43)Date of publication of application : 22.03.1996 



(51)Int.CL 




H02K 15/03 






H02K 1/27 




t 

(21 Application number 


: 06-208343 


(71)Applicant : 


MEIDENSHA CORP 


(22)Date of filing : 


01.09.1994 


(72)Inventor : 


OYAMADA KENSHIROU 



r 



(54) ELECTRIC ROTARY MACHINE 

(57)Abstract: 

PURPOSE: To make it possible to constitute a high-strength rotor 
with a simple facility by fixing a permanent magnet to a base metal 
by brazing and forming a rotor by fitting the base metal to a 
recessed portion on the outer peripheral surface of a rotating body 
provided in one united body to its rotating shaft. 
CONSTITUTION: A plate-shaped permanent magnet 22 is fixed to a 
plane portion of a plate-shaped alloy 23 by brazing 24 in the same 
manner. On the other hand, a rotating body 26 constituting the main 
part of the rotor 21 is formed in one united body with the rotating 
shaft 25, and fitting grooves 27 are formed on this rotating body 26 
along the shaft direction at the positions equally divided into 4 in 
the peripheral direction. And a joined member by brazing 24 
between the base metal 23 and permanent magnet 22 is shrinkage 
fit to a fitting groove 27 having a trapezoid cross section formed to 
the rotating body 26 and then magnetized. That is, the rotating body 
26 is heated and expanded, a member of combined permanent 
magnet 22 and base metal 23 is inserted to the fitting groove 27 
and cooled off at normal temperature, and the rotating body 1 6 is 
shrinked and strongly tightened. 
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[Embodiment] Referring now to the drawings, embodiments of 
the invention will be described in detail. 

[0013] Fig. 1 shows an exploded perspective view of a rotor of 
a rotating electrical machine according to an embodiment of the 
invention, and Fig. 2 shows a perspective view of the rotor to 
which permanent magnets are fixed. 

[0014] As shown in Figs. 1 and 2, in a rotor 21 of the 
embodiment incorporated into the rotating electrical machine (not 
shown), a plate-shaped permanent magnet 22 is fixed to a plane 
portion of a plate-shaped metal base 23 by brazing 24. In the 
permanent magnet 22 and the metal base 23 which are connected 
to each other, both side faces are inclined and the side onto which 
the permanent magnet 22 is fixed is formed narrower. On the 
other hand, a rotating body 26 constituting a main portion of the 
rotor 21 is integrally formed in a rotating shaft 25. In an outer 
peripheral surface of the rotating body 26, fitting grooves 27 are 
formed along a shaft direction at positions in which a 
circumference is equally divided into four. In the fitting groove 
27, as with the permanent magnet 22 and the metal base 23, the 
both side faces are inclined and the opening side is formed 
narrower. The permanent magnet 22 and the metal base 23 
connected to each other are fixed and held in the fitting groove 27 
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by shrink-fitting. 

[0015] Silver solder (BAg-1, silver-copper-cadmium alloy, 
melting point is 653 °C) is used as the brazing 24 which fixes the 
permanent magnet 22 to the metal plate 23, and WELFLUX 112 
(commercial name, product of Welding Rod Co. Ltd) is used as 
flux. Since the permanent magnet 22 is easy to rust, the 
permanent magnet 22 to which nickel plating is performed is used. 
When pure iron having high saturation magnetic flux density is 
used as the metal base 23, performance is further improved. 
[0016] In the brazing 24, the flux is applied onto the connected 
surfaces of the permanent magnet 22 and the metal base 23 
having trapezoidal cross-sections, and the brazing is manually 
performed by burner heating. The composite material of the 
permanent magnet 22 and the metal base 23 is fitted into the 
fitting groove 27 having the trapezoidal cross-section, which 
formed in the outer peripheral surface of the rotating body 26, by 
the shrink-fitting. Then, the magnetizing is performed. 
Namely, the rotating body is expanded by heating to insert the 
composite material of the permanent magnet 22 and the metal 
base 23 into the fitting groove 27, and the rotating body 26 is 
cooled to room temperature, which shrinks the rotating body 26 to 
fasten the composite material. Therefore, the rotating body 26 
and the composite material are fixed to each other. 
[0017] Fig. 3 shows a perspective view of a rotor of a rotating 
electrical machine according to another embodiment of the 



invention. As shown in Fig. 3, in a rotor 31 of another 
embodiment, a plate-shaped permanent magnet 32 is fixed to a 
plane portion of a plate-shaped metal base 33 by the brazing 24. 
In the metal base 33 to which the permanent magnet 32 is fixed, 
both side faces are inclined and the side onto which the 
permanent magnet 32 is fixed is formed narrower. On the other 
hand, a rotating body 36 constituting the main portion of the rotor 
31 is integrally formed in a rotating shaft 35. In the outer 
peripheral surface of the rotating body 26, fitting grooves 37 are 
formed along the shaft direction at the positions in which the 
circumference is equally divided into four. In the fitting groove 
37, as with the metal base 33, the both side faces are inclined and 
the opening side is formed narrower. The metal base 33 to 
which the permanent magnet 32 is fixed is fitted and held in the 
fitting groove 37 by the shrink-fitting. 

[0018] Thus, in the embodiments, the rotors 21 and 31 of the 
rotating electric machine have the configurations in which the 
permanent magnets 22 and 32 are fixed to the metal bases 23 and 
33 by the brazing 24 and 34 and the metal bases 23 and 33 are 
fitted and fixed in the fitting grooves 27 and 37 formed in the 
outer peripheral surfaces of the rotating bodies 26 and 36 by the 
shrink-fitting. Accordingly, the rotors 21 and 31 having high 
strength can be formed using simple and inexpensive tools. 
[0019] The rotor constituting the rotating electrical machine of 
the invention is not limited to the above embodiments. For 



example, the shapes of the permanent magnets 22 and 32 and 
metal bases 23 and 33, the number of the permanent magnets 22 
and 32 and metal bases 23 and 33, and the positions to which the 
permanent magnets 22 and 32 and metal bases 23 and 33 are fixed 
to the rotating body 26 and 36 may appropriately be set according 
to the specifications of the rotating electrical machine. 
[0020] 

[Effect of the Invention] As described in detail above by citing 
the embodiments, according to the rotating electrical machine of 
the invention, the rotor is formed such that the permanent magnet 
is fixed to the metal base by the brazing and the metal base is 
fitted into a recess in the outer peripheral surface of the rotating 
body provided integrally in the rotating shaft. Therefore, the 
permanent magnet can be fixed to the metal base by the brazing 
which is of the simple and inexpensive tools. Further, cracking 
of the permanent magnet can be prevented, and the high-strength 
and high-durability rotor which endures centrifugal force during 
high-speed rotation can be formed. As a result, performance of 
the rotating electrical machine can be improved. 

Fig. 1 is an exploded perspective view showing a rotor of a 
rotating electrical machine of an embodiment. 

Fig. 2 is a perspective view showing the rotor of the 
embodiment. 

Fig. 3 is a perspective view showing the rotor of another 



embodiment. 

Fig. 4 is a schematic sectional view showing a general 
rotating electrical machine. 
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